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CONCLUSIONS :

o city Study:

Dicamba technical was administered to Charles-River CD-1 mice at dietary levels ¢f
50, 150, 1000 and 3000 ppm for 89 weeks in males and 104 weeks in females. There was
no significant biological evidence that dicamba induced a oncogenic response under
the conditions of this study. Although a higher dosage level of dicamba would
prebably been appropriate for this study, the Agency previously approved 3000 pom
as the high-dose in a mouse oncogenicity study.

An equivocal LEL for systemic toxicity, based on increased mortalities in males and
decreased body weight gain in females, is 3000 ppm (approximately 360 mgy/kg/day).
The NOEL is 1000 ppm (approximately 115 mg/kg/day).

Core-classification: minimum
21-Day Dermal Toxicity Study:
Banve) Herbicide was applied undiluted to the shaved intact dorsal skin of New

Zealand white rabbits (5/sex/group) at daily doses of 40, 200 and 1000 mg/kg for 3
weeks (5 days/week = 15 or 16 applications).
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There was no convincing evidence that systemic toxicity was induced at any dose

level, however, the high dose level may approximate a limit dose, depending on the
purity of the test material. _

Dose-related dermal irritation responses were cbserved at the application sites,
Desquamation was seen predaminantly in the 1000 mg/kg graup while moderate erythema,
moderate edema and atonla were cbserved excluaively in the 1000 mg/kg group. A
dose-related incidence of fissuring was noted in the 200 and 1000 mg/kg groups.

The severity of acanthosis and the incidence of hyperkeratosis was increased at
these sites among rabbits in the 200 and 1000 mJ/ kg groups.

Therefore, the NOEL for dermal irritation is 40 mg/kg/day and the LEL 1is 200
mg/kg/day. The NCEL for systemic toxicity is 1000 mg/kg/day, the highesc dose
administered.

The registrant must submit the purity of the test material before this evaluation
can be considered complete.

Core-classification: supplementary (can be upgraded if the purity of the
Banvel Herbicide ig provided)
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DATA EVALUATION REPORT

STUDY TYPE: Oncogenicity/Mouse TOX. CHEM. NO.: 295

MRID NO.: 408724-01

TEST MA';‘ERIAL: 2-methoxy-3,6=dichlorobenzoic acid

SYNONYMS: Dicamba
STUDY NUMBER(S): WCL 72/871205

SPONSOR: Sandoz Corp.
TESTING FACILITY: Huntingdon Research Centre, Ltd.

TITLE OF REPORT: Dicamba: Potential Tumorigenic Effects in Prolonged Dietary
Administration to Mice

AUTHOR(S): S. Crome, V. Stuart, A. Anderson, D. Crook, W. Gibson, E. Figh, D. Lewis &
C. Gopinath ‘

REPORT ISSUED: tober 11, 1988

CONCLUSION: Dicamha technical was administered to Charles~River CD-1 mice at dietary
levels of 50, 150, 1000 and 3000 ppm for 89 weeks in males and 104
weeks in females. There was no significant biological evidence of
oncogenicity from ingestion of dicamba. A statistically significant
increase in the mortality rate in high-dose (3000 ppm) males could not
clearly be associated with treatment because a statistically significant
increase was also observed in low-mid-dose (150 ppm) males. Also,
decreased body weight gain and an Increased ratio of lymphocytes to
neutrophils in high-dose females could not be related to treatment with
any degree certainty. Although the mice in this study might have tolerated
a higher dosage level, based on the lack of systemic effects, 3000 ppm
was previously approved by the Agency for a mouse oncogenicity study
with dicamba, proposed bv another registrant.

An-equivocal LEL for systemic toxicity, based on increased mortalities
in males and decreased body weight gain in females, is 3000 ppm
(approximately 360 mg/kg/day). The NOEL is 1000 ppm (approximately 115
mey/kg/day ).

Core classification: minimum

Quality Assurance Statement: included (signed and dated by QAU)
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MATERIALS:

1. Test campound: Dicamba technical, described as a light tan granular solid,
batch # 52625110 , purity: 86.8%. -

Test animals: Species: mouse, Strain: Charles River CD~1, Age: approximately
50 days old at study initiation, Weight: mean weights were approximately 25 and
20 g for males and females, respectively, Acclimation period: 23 days.

B. STUDY DESIGN:

1. Animal assignment
Animals were aaéigned randomly to the following test groups:

‘ Dietary Mouse Numbers
Test level(ppm)
Group male female

1 Cont. 52
2 Low (LD) 52
3 Low Mid (LMD} 52
4 High Mid (HMD) 52
5 High(HDT) 52
6 Health check{pre-test) 10

Diet preparation

The report indicated that the test material was administered by admixture

 with the diet without correction for the purity of the technical material, however
data from the analyses of the diet mixtures (see below) do not corroborate this
since compound levels typically exceeded 86.8% (purity) of nominal concentration.
Control rats received normzl untreated diet. '

The required test material concentrations were prepared by direct dilution of
the pre-mix, which was prepared weekly, with untreated diet and mixing in a
double cone blender for a minimum period of 7 minutes. Fresh dlet mixtures
were prepared weekly and remained in the cage hopper for a maximum of 4 days.

Dicamba concentrations in the diet were determined in mixtures prepared for
weeks 1, 13, 26, 39, 41, 52, 65, 78, 91 and 104 of the study as well as the
- pre-mix prepared for week 14. Diet mixtures containing low (50 ppm) and high
(3000 ppm) concentrations of Dicamba were analysed for stability and homogeneity.
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Results -

picamba concentrations were typically lower than the indicated nominal levels,
however, the decrement exceeded 10% in only 7/72 measurements; 2 values were
more than 10% higher than regpective nominal levels.

Harogeneity examinations showed that test material levels were 98.8 to 113.0%
of nominal for 50 ppm and 83.7 to 91.2% of nominal for 3000 ppm; the lowes
level was measured in the bottom (location) sample in each case. :

The stability test for diet preparations stored at room temperature and 4°C génerated
the following data:

Stability of Diet Preparations

Nominal concentration Analytical findings
of Dicambas (ppm) (3 of nominal)

Ambient tefp.
50

105.6
8813 :

- The investigator attributed the low values for the 3000 ppm samples in the
hamogeneity and stability tests to recovery problems encountered during the
extraction procedure. The values obtained at day 0 in the stability test
support the investigator's opinion.

3. Animal Maintenance

Animals received food (Labsure Laboratory Animal Diet No. 2} and water
ad libitum. '

The mice were housed by sex in groups of 4 in bolyprapylene cages, with
autoclaved sifted sawdust as bedding. Each mouse was identified by cage
number (tattooed on tail) and an ear mark.

The environmental parameters were: room temperature~ 20-23°C; humidity- 44-58%;
light cycle- 12 hours. _

Ten mice/sex were randomly selected before initiation of the study as spare
animals and were used for "health check® purposes. The inspection included
hematology, gross necropsy and microscopic examinations of any abnormalities.
Lungs, liver, kidneys, spleen and heart were preserved in fixative,
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Regults-

The investigator indicated that a high total WBC count with a' low hemoglobin
level was seen in one male, however, no clinical signs or gross abnormalities
were noted for this animal. Enlarged spleens were noted in two mules;
microgcopic examination of these organs revealed minimal extramedullary
hematopoiesis. There was no evidence of infectious disease.

Statistics - Analysis of variance was used to assess the signiflcance of
intergroup differences in the food consumption and body weight data,
Intergroup comparisons were carried out using williams' test. The remaining
statistical procedures used in this study are shown on appended page 1.

Quality assurance: a statement, which was signed and dated, was included in
the report. -

C. METHODS AND RESULTS:
1. Obsgervations (mortalities and clinical signs)

The animals were examined twice daily in order to find dead and moribund mice.
Moribund animals were killed by CO; asphyxiation and subjected to qross
examination. The spectrum of tissues examined at termination was routinely
preserved in buffered 108 formalin. Examinations for clinical signs were .
performed daily for the first 4 weeks, once weekly between weeks 4 and 40.

and twice weekly from week 40 on. These examinations included palpation.

Results-

- The mortality incidence data are shown in the following table:
Mortality Distribution

Group Mortalities Survival at Termination
{pom) (No./52)

Males
¢

50
150

1000

3000

Femaleg
0
50
150
1000
3000

¥ p<0.05, pairwise comparison; @ p<0.05, trend analysis: data for all groups
No./51, one animal incorrectly sexed

ED_005172C_00001680-00006



~ These data show a statistically significant trend in increasing mortality among
treated males (not significant if high-dose group is excluded) and a significant
increase in mortalities among high-dose males, huwwever, a significant

increare was also observed in the low-mid-dese (150 ppm) males. The
investigator summarized the "factors contributory to death" and the incidence
of amyloidosis was higher than any other single factor among males that died

in all groups, especially bigh-dose males. Amyloidosis was observed in

liver, spleen, kidneys, heart as well as in other organg and tissues of

these animals. ' :

Incidence of Amyloidosis in Males that Died

No. obscorved/No. that died (%)
 Group {ppm)e- 0 50 150 1000 3000
7/20(35) 7/28(25) 10/34(29) 5/21(24)  17/36(47)

The investigator did not note any clinical 2igne that could be readily associated
with treatment.

Body weight _
Body weights were recorded at the initiation of the study and once/week thereafter,

Results- |
Inter-group comparisons of mean body weight gain are shown in the followiryg table:

Body Weight Gain During Treatment

Group Body weight - Percent of control
Lopm) gain (q)

Males
0 13 -g ) ———
50 ' 15.0 108
150 14.9 107
1000 14.3 103
3000 15.4 111

Females
0 | 15.3 —
50 - 14.3 93
150 14.1 92
1000 4.5 ' 95
3000 | 127 83

The only group which appeared to be affected by treatment was the higt=dose

females which had a 178 decrement in body weight gain compared to controls (p=0.07),
however, the corresponding difference in absolute body weight was -7.7% (39¢g :
for controls vs. 36g for high-dose). o
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Food consumption and compound intake

"Food consumption was calculated for each cage on a weekly basis. This number was

divided by the number of mice alive in the cage to estimate individual
consumption {(g/mouse/week). These data plus dietary levels of dicimba were
used to estimate test material consumption (mg/kg/day). Food utilization
efficiency was calculated as food consumed per unit gain in body weight.

Results-

Food consumption was comparable between treated and control groups. The
overall consumption values for treated males ranged from 95 to 106% of the
control value and 97 to 106% of controls for treated females, Likewise,
focd utilization values for treated males and females were comparable to or
exceeded those of respective controls (food consumption and utilization
data shown on appended page 2).

The investigator calculated the following compound consmrption values:
Mean campound consumption (ma/kg/day) |

Group Females
{ppm)

50 ' 5.8

150 18.8
1000
3000

4. Hematoloqy

venous blood was collected from the tail vein and smears prepared fram

all mice killed during the study, if possible, and from all surviving

mice in week 53, 80 and immediately prior to termination. These glides

were fixed and stained. At weeks 53 and 80 and at termination, a
differential white blood cell count and a subjective assesament of the
presence or abhsence of leukemia was performed on smears from 10 males and 10
females from the high-dose and control groups. At termination, as
differences were cbserved between control and treated females, this
examination was extended to all surviving females in all gqroups.

Results-

The investigator found that differential white blood cell counts on

blood smears prepared prior to termination from 10 control females and

10 high-doge females revealed a marked decrease in the proportion of
neutrophils and an increase in the proportion of lymphocytes among high-dose
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mice. This was further investicated by examining blood smears from all

of the other female groups and a similar change was observed in the

1000 and 150 ppm groups (appended page 3). However, this change in cell
proportions was not dose-related and the neutrophil/lymphucyte proportions
were comparable to those observed in control females at 53 and

80 weeks (appended pages 4 & 5). Therefore, the noted changes do not
appear to be toxicologically significant.

5. Sacrifioe and Patholoqy -

Male mice were killed following 89 campleted weeks of treatment wnen the
survival approached 30% in the males receiving 150 or 3000 ppm. Female mice
were killed following 104 weeks of treatment when survival was at least 35%
in all groups. ‘

All animals that died and that were sacrificed on schedule were subject to
gross pathological examination and the CHECKED (X) tissues were collected
. for histolojical examination. The organs CHECKED (XX) were weighed.

Digestive system Cardiovasc./Hemat. Neurologic

Tongue +AOrta* X{X|.Brain*t

»Salivary glands? .Heart* X| Periph. nerve*}
»Esophagus* .Bone marrow® X| Spinal cord (3 levelg)¥
.Stomachv Jymph nodagt X .Pltuitary®

- Ducdenum* .Spleen* %| Eyes {optic n.)*}
«Jejunum#* JShymus® Glandular

+Ileum Urogenital X|.Adrenals*

«Cecum® Xidnoys*t Lacrimal glandj

.Colon* Urinary bladder# X| Mammary gland«$
X
X

Cala ks 26 6

 Rectum* .Testeg*t .Parathyrolda*tt
«Liver*t : Epididymides +Thyroids*tt

Gall bladder#i Prostate ‘ Other

Pancroagk Seminal vesicle Bone*$
Respiratory COvaries*t Skeletal muscle*h
.Trachea* Uterua* Skin*$

« Lurg? All gross lesions
Noge® and magses®
Phacynx®

Larynx®

X
X
X
X
) 4
4
X
X
X
X
b4

M D00 D4 B DS DS

bl
0% D¢ pE D4

* Required for subchronic and chronic studies
® Required for chronlc inhalation
§ 1n subchronic studies, examined only if indicated
- by signs of toxicity or target organ involvement
t Organ weights required in subchronic and chronic studies
tt Organ weight required for non-rodent studies
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The microscopic examinations consisted of the following:

1) All designated tissues from all mice in the control and high-dose groups
dying during the study or killed at termination.

é) All indicated tissues from all mice of the {ntermediate and low dosage
groups dying during the study.

3) Any macroscopically abnormal tissue from mice of the intermediate ard
lov dosage level groups dying during the study.

4) Lung, liver and kidney from all mice in the low and intermediate dosage
level groups dyilng during the atudy or killed at termination.

Results—
a. Organ weight

There was a gsignificant increase (p<0.05; Willlams' test) in mean
kidney weight in the treated female groups receiving 1000 and 3000 ppm
of test material, however, there were no related histemorphological
changes noted. Kidney weights in males had no apparent relationship to
treatment. Also, none of the other intergroup differences in organ -
weights appeared to be associated with treatment.

Gross pathology

Gross examination of mice that died or were killed in extremis or at
termination did not reveal any changes that were clearly associated
with treatment. Although the incidence of enlarged splecn increased in
both treated males and females (37% in high-dose groups for both sexes)
compared to respective controls (21% for both sexes), none of the
observed increases were statistically significant by pairwise comparison
and the increased vaiues were not dose-related.

Microscopic pathology
1) Non-necplastic

The cbeerved fluctuations in the investigated parameters {eg.,
increased incidences of extramedullary hematopoiesis in the spleen of
treated males and granulcmatous inflammation in the liver of treated
females: appended pages 6 & 7) were either not dose-related or not
statistically significant, therefore, association with treatment

was not apparent in the data generated for these parameters.

ED_005172C_00001680-00010
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2) Neoplastic

There was an increased incidence of lymphoid tumors {lymphosarcome
excluding pleomorphic lymphosarcoma) in treated females {appended
page 8). The cambined incidences of this tumor in mice that died and
those that were killed at termination were:

Lymphosarcana in Female Mice: no. with tumors/no. examined (%)
Group (ppm) 0 30 150 1000 3000

2/52 451 8/52" 1/52 5/52
(3.8) (7.7) (15.4)  (13.5) (9.6)

* p< 0.05, Fisher's Exact

Spontanecus incidence in this laboratory (mean incidence in controla
from 9 studies): § - 33%.

The increased incidence of these tumors in treated females is not
clearly associated with treatment since the group incidences

are not dose-related and they are within the noted historical range.
Additionally, the incidence in the concurrent control ia below the
historical range. '

Examination of the remaining histologic dala generated in this study did

not reveal a neoplastic respomse in any of the tissues/organs examined
in treated mice.

D. DISCUSSION:

Although there was no significant biological evidence of an oncogenic
response from dicamba in this study, the animals should possibly
have been tested at a higher dose level,

The mortality incidence was significantly high (p< 0.05) in high-dose
(3000 ppm) males (with a statistically significant trend analysis),
however, the statistically significant increase in mortality in 150
pEm males makes the results obssrved in high-dose males equivocal
with regards to a treatment-related effect. The only "factor
contributory to death™, indicated by the 1nvestigator, which could
clsarly be associated with high-dose males that died, was amyloidosis.

Although body weight gain was decreased in 3000 ppm females, the
difference from terminal mean control weights was less than 10%.

An increased ratio of lymphocytes to neutrophils in 3000 ppm
females could not be conclusively associated with treatment.

‘Macroscopic examinations performed during necropsy and histologic
examination of noted tissues did not reveal eviderce of systemlc toxicity.

11
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Although evidence that an MTD was attained in this study is equivocal,
the Agency previously approved 3000 ppm as a high dose for a mouse
oncogenicity study prouposed by another registrant (EPA Memorandum,
April, Toxicology Branch, to Taylor/wWalters, Registration Divisien,
November 15, 1984).

Dicamba technical was administered to Charles-River (D-1 mice at dietary
levels of 50, 150, 1000, and 3000 ppm for 89 weeks in males and 104
weeks in females, There was no significant biological evidence of
oncogenicity from ingestion of dicamba. A statistically significant
increase in the mortality rate in high-doge (3000 ppm) males could not
clearly be associated with treatment because a statistically significant
increase was also observed in low-mid-dose (150 ppm) males. Also,
decreased body weight gain and an increased ratio of lymphocytes to
neutrophils in high—dose females could not be related to treatmant with
any degree certainty. Although the mice in this study might have tolerated
a higher dosage level, based on the lack of systemic effects, 3000 ppm
was previously approved by the Agency for a mouse oncogenicity study
with dicamba, proposed by another registrant.

F. CONCLUSION:

Dietary levels of dicamba up to 3000 ppm (approximately 360 mg/kg/day)

did not induce oncogenicity in male and female Charleg River (D-1 mice
under the conditions of this test. An equivocal LEL for systemic toxicity,
baged on increased mortalities in males and decreased body weight gain

in females, is 3000 ppm. The NOEL is 1000 ppm (approximately 115 my/kg/day).

Core classification: minimumn

ED_005172C_00001680-00012
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VYCOL/72

Statistical analysis of food intake data was perfurmed using total
food intake for each cage of animeis (g/animal) over specified time
periods. These totals were calcuiated using the exact weakly figures for
sach ceje. Bodyweight data were analysed using the weight gains of those
mice surviving throughout specified time periods.

Attention was also given to tumour size, tumour multiplicity and
tumeur growth rate by the pathologist.

Mortality was analysed using logrank methods (1, 2).

The following uoquincn of statistical tests was used for feod
consumption, bodyweight, blood smeer and organ weight data:

(i) Where the date consisted predominantly of one particular value
{relative frequency of the mode axceeds 75%), the proportion of
enimals with values different from the mode was analyased using
Fisher's Exact test (1) or Mantel's test (4). Fisher's test was used
to detec™ gensral differsnces hetween trsatments while Mantel's test
was used specifically to detect dose-yelated trends in the numbers of
such animals. Otherwise:

Bartlett's test (%) was applied to test for heterogeneity of variance
between treatments. Where significant (at the 1% level)
hetercgeneity was found, a logarithmic transformation was tried to
see 1f & more stable variance structure could be ohtained.

If ne significent heterogennity was detected {(or if a satisfactory
transformation was found), & one-way analysie of variance was carried
cut, If significant heterogéneity of variance was prement, and could
net be removed by a transformation, the Kruakal-Wallis analysis of
ranks (6) was used.

Analyses of variance were followed by Student’'s 't' test and
Willlams' test (8) for a dose~related response although only the ona
thought most appropriate for the response pattern ocbaserved was
reported. The Kruskal-Wallis analyses wers followed by the
non-parametric equivalents of the 't' test and Williams' test
{Shirley's test, (7}).

Organ weights were subjected to analyeis of variance or analyailas of
covariance {9). Analysis of covariance was carried ocut using final
bodyweight as covariate when the within-group relationship betweéen organ
weight and bodyweight was significant at the 10% level. A log (x+l)
tranaformation of organ weight (or of both bodyweight and organ weight) waa
used if significent (1% level) hetercgenelty of variance wes revealed in
the orgen weight (bodyweight) data by Bartlett's test (2}, and if the
transformed data showed less hetercyeneity of variance than the
untransformed data.

Data on the numbers of animals with tumours were analysed by the
time-to-tumour methods recommended by the IARC (10).

ED_005172C_00001680-00013
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CONSUMPTION (Table 3, Appendiz 2)

Total food consumption during treatment was as follows:

Group/dosage| - Total food consumption during Weeks:

PpR
1-521 ¥ of 53=78| ¥ of 79=-T| % of 1-T ¥ of
control| . control control centrol

1e Control 1735 = 845 - |373 - 2940 a

2 50 1700 38 891 108 384 103 2948 100
34 150 1767 loz 86y 103 3%0 105 3000 102
&4 1000 1641 35 791 34 (360 237 2792 25
5« 3000 1787 103 911 108 4a3% 113 3109 106

1z Control | 1456 - 758 - 7758 - 2985 -
2% 50 1431 28 717 95 743 96 2886 - 97
3 150 i492 102 782 104 868 l1i2 3153 106
49 1009 1468 10l 766 lol 793 102 2992 100
59 3000 1447 39 731 97 760 98 2938 98

T Last completed week prior to terminal kill
Lavel of li?ﬂifi:lﬂ:i: * 0.0853¥>0.01" in comparison with controls
(Williams' test) ' .

Cverall food intake by treated male and female mice was similur to
that of controls. Differences which occurred were not sssociated with any
doge-related trends and were considered to be unrelated to treatment with
Dicamba.

EFFICIENCY OF FOOD UTILISATION (Table 4)

The efficiency of food utilisation as expressed by the food conversion
ratio (FCR) was similar for control and treated mice over the first
26 weesks o treatment, the period of fastest growth.

Group/dosage | Food conversion ratio
ppm

Heaks 1-26

Control 78.0
50 80.0
1%0 75.8
1000 69.2
3000 84.1

Control 8%.1
150 89.1
1000 8%.9
3000 £9.0

ED_005172C_00001680-00014
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TABLE & S VoL/72

{Hsematolegy - continued)

Week 105 (24 July 1987)

Group/ |MNumber WBC %
dosage of 20 00 40 €0 4 i s s o O D e D o
ppm animale| N L E B M

1% 31 :
Centrol g2

2% 27
50 ‘ 33

e ] ) 18 e
150 68

48 24 .;* ®
1000 &9 1

L1 2% *h we #
3000 34 68 1 g [+]

Level of significance: * 0.052F»0.01) in comparisen
{(Williams' teat} % 0.013P )} with controls
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TABLE 6 ' ' VCL/72

" Hasmutology - group mean values

Week 53 (19-22 May 1986)

Croup/ WBC ¥ .
dogage |~e-—cowwoccas - 0 e

P N L E B M

1e
Contrel| 53 46

5
3000 44 55

1% .
Control 34 &4

50 :
3000 3 64 1 0 o

Level of significance : Ne significant
{Student's 't' test) differencen

from controls

noted (P»0.03)

Female ¢csinophil data were enalysed
using a distribution-free Williama'
tent

Female monoecyte data were analysed
using frequency analysis methods

10 mice per group per sex examined

ED_005172C_00001680-00016
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TABLE & o oveL/72

{Hasmatology = continusd)

Week BO (24-27 November 1986)

Group/ . WBC X

dosage |=v=ccscscsissassssecsansss

PR N L £ B M

1e¢
control 30 68

LT
Jooo il &8
is
Control 30 68

&%
3000 Ja &1 2 0 +]

Level of significance : No significant
{Btudent's 't' test) differences from
’ controls noted
(P>0.08)

Male monocyte data analysed using
frequency snalysis methods
10 mice per group per sex examined

ED_005172C_00001680-00017



coedsoaon CD - PTODOD DO
-

-1
16

8

D DO @D L-E-N N . N-N-N-I E_J J
- L

3

=
L2
=

- -N-R-N-3-%-X-] Do ODD e DG

31

FHOROOD OO0 MR RSO0 R-D
™ N

DO DD DS TOoOO Moo F 0D

4

TR e Do bl - - - - N, N
L ] Lo ] - .

LoE BT 0
3 Py

DR 0o

3
[
o

- N-N-N-R-N-N-N-3--

7
]
)
]
8
o

1
¥

h-O00@mD

14
1

LR R - - B, ]
-

1

of male mice dyLnij ar
1

at termination - contipued)
L3
24

(- - K-N-N-N -1 Lol N - -N-N -

B 22
o
3
]

i
0
E}
o
i
¥

L A-E-N-N-- -] L LI - - B B~ ]

32
20 12 2
14 30

o

20 32 8

40
11

LT .
1

TABLE 12
Aniullboqfodl

# ® & 2 % & @ ¥ & 8 ¢ & B B
& & # & & @ &

8 ¢ 5 8 8 B & b B o8 o v s 8
8 2 A8 & & 5 % 8 F & B 8 &
8 & & ¢ » o »

& % & ¢ 8 ¢ 8 ¢ & ¥ & ¥ B &

¢ 8 B 8 8 & & ®» @ 8 B @ O B & & @

Male Animals Withs

@ & & ¢ ® % B 6 & 6 ¢ w ®W L € 8 ¥ B

killed during the study end killed

o
ba
&
8
B
3
=
-
Q
=
@
=
~d
2
1=
i
E<3
-4
o
£
[+%
e
o
. @
o
~d
o
@
L)
o
[«
@
®
[+
4
[~
[ ]
=
—

® ® 8 ¥ 4 @ ¥ ¢ & & @& B & 8 ¥ ¥ & © 8 B

¢ & 8 8 5 8 8 B & B 8 & 5 8 8 B & % & s &

Humbar of
Porivasduler lysphoid sguregates

Entremedullary hadeopolesls « = = + » s ¢ » o
minlmel aceolysls « o s o & 5 5 o 5 8 2 5 8 5 o
#derate autolysls
Aoiner hypecplasia

n.tiu'tu‘.ll...l!l-..aoln!-

Lbeazeased cellulacity of 2od palp « ¢ o « » &

beczeaged gellularity of white plp ¢ o o & «
Lymphocytolysis in white PUlp » o o s s 5 8 o 4

Increased ovllularity of white pulp o « o o s o

Amyloldodls « ¢ 4 o s s ¢ 5 4 8 5 5 & 8 v ou 5 8

Digtandsd » s » 2 o v s & 5 ¢ 2 5 8 5 2 6 & 8 @
DLlatdd o s & o o s 5 v 0 8 6 8 5 5 ¥ B & 6 & w
“ylﬁl“.il % % 8 & B ¥ O B B € B 8 © 5 B B 2
Vacuplation of epiehelium + ¢« v o 2 v s o s v &
Mindasl autolydls s o ¢« s o 5 s o 5 2 o s s 5 »
Hodarate autolysis

Alvored hepabooytes » s o o o o s 0 ¢ s & o o

Blliazy oysts o« + s s o o & 6 v o o 5 5 8 » & &
_u.ln.l-ll.lutol.ylil---...--.....-u

Modazate autolysis

fat in perlportal hEpPETOCYLEE s o + o o o s &

fat ln centrilobuler hepatocytes

Fat in hepatecytes

BiEBLAGe 5 o » o 8 6 o 6 2 v o v 8 6 & & 4 o b
Autul.yltl.l..---.-..-....
fancreatitin

b1 Anlmele hilled or dying during study

Livar ORD o‘ s 8 v ®» @ 8 8 o * % 2 B & & ® 8 & % &
“‘ ul.hl. L] L] L) e L] L] L] L) s L] » ® L] L] L] L] L]
MlSBLAY: ¢ » & ¢ s ¢ 5 6 & 8 o 4 8 8 8 6 6 8 o a
uall bladdsy

ot feaaeiable + ¢+ + « o o s s 2 ¢ & 8 » & s 4 @
BASEARG: 2 5 o 5 & & ¢ 2 @ 5 8 5 b 6 5 0w 6 5 o &
AUCOLyBl®s o v = 4 5 8 4 5 4 8 5 B 0 8 4 & & 8 &
Sploen

ot Bemazkable s s o s o s o o ¢ 0 8 8 8 0 9 s »
Autolysl®s s« ¢ ¢ o ¥ o 6 5 85 ¢ 8 & 0 8 6 5 8 8 8
Panoreas

WOt WBEAERABLE s o + o » 5 0 v ¢ 8 8 5 8 6 8 @ 8

.

00018

ED_005172C_00001680



. ‘ {

MO MM YO NS00 0000 DOl OO0
bl Ll

OO WMH®M -~ NONDBODBD D00 OO0 0D MO DM

%
2
1

MO DP0 PO DD DR D00
L

2COoDWMDOQANONDIPFT "I ORI NOGDND M
-

©~ 008030 MO o0 D0 ™0 ~D0

18 28 24
0
a

-2
o
$ 1 Terminals

[l - BN N N-N - B-R-N- NN - NN -N-N-N-N- - R
-
OO0 PTAOHMT T - IO OO NODO
-~
DO S0 MM OO NSO O D0 - 00D 0N

’

_.io01241050302“0o:ooaoﬂ-oo'oolouo
-~

g
o

22 30 24 27 34

22 30 24

CON~"TODO0OMONOSPErgmoTOoORDDDOODDRDODRDND

TABLE 12
Anlsals Logged:
2 % @ & B 9 2@ ¥ ® & B
.8 @& ® @ & ¢ ¥ @ & ®w & 8 @
9 # & 9 8 o % ¢ @ © @ b
® ¢ 8 8 B
4 & & & % B & ¥ & ¥ & b & @
% & 5 & & & @ & 8 2 B &
.. L1
B & & & & ¥ B
¥ & # @& ¥ & ¢ B & & & ¥ & -4

killed during the study and killed at termination - continued)

. ke
o
B
[
>
o
=
e
od
o
@
4
. m
e
L ¥)
L)
o
e
Bu
. &
|-}
&
=)
L]
&
b
]
®
o3
o4
o
B
el
D
=i
]
£
.
B
)
. ]
.
]
L F)
=5
L]
o
9
o
H
r]
[]
&
]
=
=

& & @& ® ¢ 2 % @& & @& & # W & & & ¥ ¥ & =

dumber of Female Animals With:
Fat in peziporeal hepatooyted « ¢ o » 9 ¢ 8 8 @

Pat in centrilobuler hepatocyies

fat in hapatocytes

P s Animale Rilled oz dying during study

Ainimal GutolyBid » + s » s ¢ 5 2 5 v 8 s v w @
Hedsrate sutolysis

Ploguented BAUTOPhETEs v » » s 2 5 2 5 3 & B 0@

Pigmented Kupffer celld « » v o v s s 5 ¢ v v &

Biliagy Oy888 » s » s » v o 5 ¥ 8 o 8 3 5 % @ @

mmu)-.---.-.---_.......

Apparent inorgaged cellularity
congastion

cl’.ﬂlllmﬂh.uﬂ‘o-an-onoatoo--

cyot

Apparent capsular neciosis and inflasmation -+ .

Fibrosis

Pilated oongeated 2inuacids « ¢ 5 ¢ v 2 &8 5 8 s

Pibrous scareing

Anglactasis® o + o ¢ ¢ o o ¢ & 0 8 6 & & 4 & ¥ @

Peziportal bepatocyte vacuolation « « « » s & »

dapatocyte vacuplatieon

Entrasadullasy hoodopolesld o o v o v o ¢ 0 o+

Centeilobuler hepatosyts vacuclation

Bploldt@lis « o ¢ 5 5 5 5 0 0 8 2 68 8 v e 8 8

Centrilobular hepatocyts enlargesent

Hotm:hbl.-._..‘...-.........
ButolyBiBe ¢ s % s 2 5 3 2 2 8 2 6 2 & & & & 3
Basophillie Bepatocytes
Eosinophilic hepatocytes
hareflied hepatocytes
Vacuclated hepatocytes
Hepatooyts neozo@iB « = o 5 o s o s s v s » & 4
epatooyts deguneLation « o s 5 s 2 s 5 5 s s s
Granulematous inflsemstion
Inflammetory cells ip @inusolds 5 « « +» « = o =
Moponuclesr cell £0€L ¢« + s 2 5 5 5 s s 5 s o8 s
Portal amyloidowis
Livee UBD o 5 ¢ s o ¢ s ¢ 5 o 5 s 8 ¢ 8 & 8 8 & @
Bot Resarkable « » & ¢ & 5 8 ¢ v » 8 ¢ 8 ¢ &
BUCOLYSBAB: o o » & 5 & & 8 ¢ 8 B 6 b & 8 8 & & 8

Llﬂl.;-;oc-t-ooo-tttan--u-c

00019

ED_005172C_00001680



&
007141

VCL/72

A table of data from control qroupi of studies recently completed in
this laboratory is given below, together with data from VOL/72.

) TABLE A
Lymphold tumours in VCL/72 - females

Dose group

Number of female
mice with:

Control

50 ppm

150 ppm

3000 ppm

D T

b T

D T

p 7T

Lymphosarcoma
Lymphoid leukasmia
Pleomorphic lymphesarcoma®

1 1
0 0
i g

3 1
0 0
0 1

7 1
1 0

- 2 o

4 3 3 2
o] o ] 0
1 i 2 0

Mumber of mice examined

22 30

24 27

& 18

28 24 | 26 25

* The classification of lymphold tumours has been changed in current

studies.
lymphosarcoma

TABLE B

Lymphoeid tumoura in untreated CD-1 mice - females

Pleomorphic lymphesarcoma was previously included in

Study code

Number of female
mice with:

82A

828

p 7

D T

Lymphosazcoma
Lymphoid lsukasmia

Number of mice examined

Study code

Mumber of female
mice with:

Lymphosazcoma
Lymphoid leukasmia

Nuﬁbnr af mice examined
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 Secondary feviewer: Marcis \(rgzs’g:'crért,.Ph.D.WW’”W S/ f/f 7 -
Tox. Branch II (H7509C) \ 7 L
R | DATA EVALUATION REPORT . |
STUDY TYPE: 21-Day Dérrml ‘-Toxiciﬁy/nabbiﬁ | M‘ .‘ CHEM. .m.: c 85
MRID NO.: 405479—01
TEST MATERIAL: z-methoxy-3,6-dichlorobenzoic acid
SYNONYHS: Dicamba, Banﬁel
STUDY NUMBER({S): WIL-15163
m: sandoz Corp.

TESTING FACILITY: W.I.L. Research Laboratories, Inc.

TITLE OPF REPORT: 21-Day Dermal Toxicity Study in Rabbits with Banvel Hervicide

AUTHORS: J.A. Strouse and Dennis J. Nass
REPORT ISSUED: February 26, 1986

CONCLUSION:

Banvel Hetbicide was applied undiluted to the shaved intact dorsal skin of New
Zealand white rabbits (5/sex/group) at daily doses of 40, 200 and 1000
my/kg for 3 weeks (5 days/week = 15 or 16 applications).

There was no convincing evidence ‘that systemic toxicity was induced at any
dose level, however, the high dose level may approximate a limit dose, depending
on the purity of the test material. - _ ,

Doge-related dermal irritation responses were cbserved at the application sites.
Descuamation was seen predominantly in the 1000 mg/kg group while moderate
erythema, moderate edema and atonia were cbeerved exclusively in the 1000

mg/kg group. A dose-related incidence of fissuring was noted in the 200 and

1000 mg/kg groups. The severity of acanthosis and the incidence of hyperkeratosis
was increased at these sites among rabbits in the 200 and 1000 mg/kg groups.

Therefore, the NOEL for dermal irritation is 40 mg/kg/day and the LEL is 200
my/kg/day. The NOEL for systemic toxicity is 1000 kg/day, the
highest dose administered.

The registrant must submit th;e purity of the test materia' before this
avaluation can be considered complete. -

Core-classification: supplementary (can be raded if the purity of the
Banvel Herbicide is provided)

Quality Assurance Statement: a statement was signed and dated
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1. Test compound: Banvel Herbicide (SP~045-85), lot no. 52410301, described as a
dark amber liquid with a specific gravity of 1.18 g/ml (purity not given), -
supplied by Velsicol Chemical Corporation. The report indicated that the test

material is stable when stored in a sealed container at room temperature; no
stability data were included. _

4. Test animals: Species: rabbit; Strain: New Zealand white; Age: not given;
Weight: 1958 to 2352 g at study initiation; Acclimation period: 15 days.

B. STUDY DESIGN:

1. Animal assignment

Animals (5/sex) ware assigned randomly assigned to 1 control and 3 treatment

groups. Animals were identified uniquely by plastic ear tags which displayed
respective animals.

Animal gg' intenan ce _ _

The test animals were housed individually in wire-mesh cages suspended above
cage board. Room temperature was maintained at 67 + 3°F with a minimum relative
humidity of 40%. Ten fresh air changes were provided per hour; a 12 hour

light cycle was provided. Food (Purina Certified Rabbit chow #5322) and water

were provided ad libitum except during periods of fasting prior to blood
collection.

Administration of test material

The test material was applied undiluted to the shaved intact dorsal skin of
each test animal for 5 days/week for 3 weeks for a total of 15 or 16
applications. The dosage levels were as follows:

Group Material e level Dosage volume
(mg/ka/day ) {ml/kg/day)
' 0

deionized water 0.85

Banvel . 40 0.034
Banvel 200 0.17
Banvel 1000 0.85

The test material civered approximately 5, 10 and 25% of the total body

surface for the 40, 200 and 1000 mg/kg/day groups, respectively. Individual

doges were calculated based on the body weight recorded prior to test material
application. .

The test material was applied by inunction over the test site using a syringe
and a glass rod. The test sites were then wrapped with a gaugze binder, occluded
with plastic wrap and secured with tape. All rabbits wore Elizabethan collars

22
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to éreVent ingestion of the test material and/or wrappings. At the end of the

six-hour exposure period, the dressings were removed and the test sites were
.wiped with moistened disposable paper towels.

C. METHODS AND RESULTS:
1. Observations (mortalities and i:lggical signs)

Alllanimals were examined weekly and on the day of sacrifice. They were

observed for mortality and signs of overt toricity twice daily for the duration
of the study.

Results:

None of the animals died during the study. Clinical signs noted by the

investigator (eg. urogenital matting as well as nasal and ocular discharge)
aid not appear to be related to treatment.

2. 1 tati

Application sites were examined for erythama, edema and other dermal findings
once daily throughout the study period. Erythema and edema were evaluated
based on a 4~step grading system of very slight, slight, moderate and severe.

‘_.@u.y:s:

Slight erythema and edema were obeerved sporadically in treated animals during

the initial 4 days of the study, however, dose-related responses wera noted

from day 5 until the end of the study {(Appended pages 1 through 4 fraom the report).
Deaquamation was seen predaminantly in the 1000 my/kg group while moderate
erythema, moderate edema and atonia were chserved exclusively in the 1000

mg/kg group. A dose~related incidence of fissuring was noted in the 200 and

1000 mg/kg groupa.

Body weights:

Individual body weights were cbtained on the day before study initiation, at
weekly intervals and at termination.

Regulta:

Body weight gains were typically decreased in treated rabbits {Appended pages 5 and
6 from the report), however, the decreases were not dose-related, with the
exception of the week 2 - 3 interval in females in which the decrease was
statistically significant in high-doge females. The terminal body weight
decrements between high-dose males and females and the respective concurrent
control weights were only 8 and 4%, respectively (Appended pages 7 and 8 from

the report). Considering these data, as well as the cbserved positive and

negative individual body weight fluctuations, it can not be concluded with
certainty that treatment had any effect on body weights.
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Food consumption:

- Food intake was based on a daily subjective estimation and was récorded as
normal, decreased or increased. Therefore, any possible effect of treatment
on food consumption can not be determined with any degree of confidence.

Clinical 1@ atory studies:

Clinical laboratory paraneters were masured for 10 nule and 10 female rabbits
selected randomly prior to study initiation and on all animals prior to study
termination. Blood was collected fram the marginal ear vein follwing an overnight
fasting pariod.

Hematolo ers:
Mean corpuscular hemcglobin
Hematocrit ‘ Differential WBC count - percent
Hemoglobin - Unsegmented neutrophil
RBC count : . - Segmented neutrophil
WBC count ‘ - Lymphocyte
Platelet count - Monocyte

Mean corpuscular volume - Eosinophil
Mean corpuscular hemoglobin concentration - Basophil

Results:

There was no apparent association between cbserved hematologic changes and
treatment.

Serum chemistty parameters:
- o Sodium

Blood creatinine ' Calcium

Serum urea nitrogen  Potassium

Albumin Total protein

Serum glutamic pyruvic transaminase (SGPT) Total choleaterol

Serum glutamic oxaloacetic transaminase (SGOT) Chloride :

Serum alkaline phosphatase Albumin/Globulin Ratio
Total bilirubin Phogsphorus

Globulin Glucose

Besults:

Cbeerved dnngu were typically sporadic and unrelated to dose level of test

material; none of the changes in measured parameters appsared to be umiated
with treatment.

Sacrifice and pathology:

Gross examination:

All animals sacrificed and at study termination were necropsied
for macroscopic examinations. necropsies included examination of the

external surface, all orifices, the cranial cavity, the external and cut
surfaces of the brain and spinal cord and the thoracic, abdominal and pelvic

24
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cavities, including viscera. The following tissues and organs were pisgel id 1
10% neutral buffered formalin: L

Adrenals Lymph: node(mesenteric)
aorta Ovaries with oviducts
Bone with marrow(sternebrae) Pancreas -
Brain (3 areas) . Peripheral nerve(sciatic)
Eyes with optic nerve Pltuitary
Gallbladder Progtate
_ Gastrointestinal tract Salivary gland(submaxillary)
Esophagus Seminal vesicles
Stomach Skeletal muscle{vastus medialis)
Duodenum Skin (treated and untreated)
Jejunum Spinal cord(cervical)
Ileum Spleen
cecun Testes with epididymides
Colon Thymus
Rectum Thyrold gland(with parathyroids if present)
Heart Trachea
Kidneys Urinary bladder
Liver(2 lobes) Uterus with cervix and vagina
Lungs {including bronchi) | All gross lesions

Results: ‘
The data in the report did not reveal gross changes which were related to

treatment. "Thickened skin" was observed at the treated sites, however, this
observation was noted in control as well as treatment groups.

Organ weidhtg:

Kidneys, liver, ovaries and testes were removed from animals sacrificed at
termination and weighed.

Results:

Slight but dose-related decreases in mean absolute and relative liver weights
were cbserved in both treated males and females (Appended pages 9, 10, 11 and
12), howevar, none of the decreases was statistically significant. (Dunnett's
test). There was no histologic or biochemical evidence of treatment-related
liver ¢ 8, therefore, the noted decreases in weight do not appear to be
biologically significant. Algo, the noted fluctuations in body weight during
the study make the interpretation of these data more difficult.

No other organ weight changes were indicative of a treatment-related effect,

Microscopic examination:

Treated and untreated skin samples from all groups and liver and kidney
samples from the low and high dose groups were examined microscopy.
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The examination of application sitee showed that a camparable incidence of
acanthosis occured in all groups but it was somewhat more severe in the 200

and 1000 mg/kg groups (Appended page 13 from the report), whereas the predominant
incidence of hyperkeratosis was seen in the 200 and 1000 mg/kg groups. Minimal
to noderate portal menonuclear cell infiltrate was observed in the liver ot 3

- high dose animals (1 male; 2 females): centrilobular hepatocytic vacuolation
was seen in 1 female at this dose level. ‘

One mal2 and 1 female receiving 1000 mg/kg/day had mild chronic interstitial
nephritis.

The noted observations in liver and kidneys were probably spontanecus in nature;
the low incidences of these observations negate a clear association with treatment.
The only observations which were obviously related to the administration of test
material were the increased severity of acanthosis and the incidence of
hyperkeratosis in animals receiving 200 and 1000 mg/ke/day.

- Statistics:

All analyses were conducted using the two-tailed tests for a minimum significance
level of 5% comparing the treatment groups to the venicle control group by sex.
Analysis of body weights, body weight changes, clinical laboratory values and
absolute and reiative organ weights were analyzed ay a one-way analysis of
variance, followed by Dunnett's Test.

D. SUMMARY:

Banvel Herbicide was applied undiluted to the shaved intact dorsal skin of New
Zealand white rabbits (5/sex/group) at daily doses of 40, 200 and 1000
mg/ky for 3 weeks (5 days/week = 15 or 16 applications).

There was no cbnvincing evidence that systemic toxicity was induced at any

dose level, however, the high dose level may approximate a limit dose, depending
on the purity of the test material. :

Dose-related dermal irritation responses were observed at the application sites,
Desquamation was seen predominantly in the 1000 mg/kg group while moderate
erythema, moderate edema and atonia were observed exclusively in the 1000

mg/kg group. A dose-related incidence of fissuring was noted in the 200 and

1000 mg/kg groups. The severity of acanthosis and the incidence of hyperkeratosis
was increased at these sites among rabbits in the 200 and 1000 mg/kg groups.

Therefore, the NOEL for dermal irritation is 40 mg/kg/day and the LEL is 200
ma/kg/day.

The registrant must submit the purity of the test material before this
evaluation can be considered complete.
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The NOEL for systemic toxicity in this study is 1000 mg/kg/day,‘ the 9!.&%
- dose tested. The NOEL for dermal irritation is 40

mg/kg/day and the LEL is
200 mg/kg/day. The indicated dose levels are tentative, depending on the
purity of the Banvel Herbicide, which was not provided in the report.

Core-classification: supplementary (can be upgraded if the purity of the test
material is provided)
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